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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2. Claims 1, 12-13, 31-35, 46, 54-66 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stikvoort (US Patent No 6236847 Bl) in view of Yu et al (US Patent No 
6804359 Bl). 

Regarding claim 1, Stilvoort discloses a notch filter (fig. 1), comprising: 
a first polyphase filter (16 of fig. 1) to output a plurality of phases (col. 3, lines 6-32); and a 
second polyphase filter (19 of fig. 1) having an input to receive the first phase and an input to 
receive the first phase (col. 3, line 33- col. 4, line 3 1 ; col. 1, line 48r col, 2, line 29). 

However, Stilvoort does not specifically disclose the feature of second polyphase filter 
having an input to receive the inverted first phase and an inverted input to receive the first phase. 

On the other hand, Yu et al, fi"om the same field of endeavor, discloses a signal processor 
for reducing undesirable signal content that reduces the undesirable signal content by 
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exaggerating the undesirable signal content and then using this exaggerated undesirable signal 
and adaptive filter means to estimate the undesirable content in the signal and then substantially 
removing it from the signal. The signal processor includes a signal mapping means for 
exaggerating the undesirable signal content; and an adaptive filter means for reducing the 
undesirable signal content using the exaggerated undesirable signal content (figs. 67;col. 2, lines 
51-57; col. 3, lines 53-58; col. 4, lines 10-33). Furthermore, the analog circuit receives an input 
signal and this circuit resolves the input signal into a constituent pair. In addition, Yu shows in 
figure 8, two polyphase filters that are responsive to produce the correct mapping for the 
imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter 
with a small and large amount of undesirable signal content, respectively (figs. 8-10, 12-13; col. 
5, lines 8-26; col. 5,lines 55- col. 6, line 42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the technique of Yu to the 
system of Stilvoort in order to provide a polyphase filter circuit that can produce asymmetric 
poles as well as zeros. 

Regarding claims 12-13 Stilvoort discloses a notch filter (fig. 1), comprising: 
a first polyphase filter (16 of fig. 1) including an input, and an output having a non-inverted 
output (col. 3, lines 6-32;coL 3, line 33- col. 4, line 31; col. 1, line 48- col. 2, line 29). 

However, Stilvoort does not specifically disclose the feature of a second polyphase filter 
having an input comprising a non-inverted, the non-inverted output of the first polyphase filter 
being coupled to the input of the second polyphase filter and the output of the first polyphase 
filter. 
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On the other hand, Yu et al, from the same field of endeavor, discloses a signal processor 
for reducing undesirable signal content that reduces the undesirable signal content by 
exaggerating the undesirable signal content and then using this exaggerated undesirable signal 
and adaptive filter means to estimate the undesirable content in the signal and then substantially 
removing it from the signal. The signal processor includes a signal mapping means for 
exaggerating the undesirable signal content; and an adaptive filter means for reducing the 
undesirable signal content using the exaggerated undesirable signal content (figs. 67;coL 2, lines 
51-57; col. 3, lines 53-58; col. 4, lines 10-33). Furthermore, the analog circuit receives an input 
signal and this circuit resolves the input signal into a constituent pair. In addition, Yu shows in 
figure 8, two polyphase filters that are responsive to produce the correct mapping for the 
imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter 
with a small and large amount of undesirable signal content, respectively (figs. 8-10, 12-13; col. 
5, lines 8-26; col. 5,lines 55- col. 6, line 42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the technique of Yu to the 
system of Stilvoort in order to provide a polyphase filter circuit that can produce asymmetric 
poles as well as zeros. 

Regarding claims 31-33, Stilvoort discloses a circuit (fig. 1), comprising: a mixer 94 of 
fig. 1) having an output including a mixed signal output and an inverted mixed signal output (col. 
3, lines 6-32); and a polyphase filter (16 of fig. 1) having an input including a non-inverted input 
coupled to the inverted mixed signal output (col. 3, line 33- col. 4, line 31; col. 1, line 48- col. 2, 
line 29). 
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However, Stilvoort does not specifically disclose the feature of an inverted input coupled 
to the non-inverted input mixed signal output; the mixed signal output comprising one of the in- 
phase and quadrature components, and the inverted mixed signal output comprising one of the 
inverted in-phase and inverted quadrature components. 

However, Stilvoort does not specifically disclose the feature of second polyphase filter 
having an input to receive the inverted first phase and an inverted input to receive the first phase. 

On the other hand, Yu et al, fi:om the same field of endeavor, discloses a signal processor 
for reducing undesirable signal content that reduces the undesirable signal content by 
exaggerating the imdesirable signal content and then using this exaggerated imdesirable signal 
and adaptive filter means to estimate the undesirable content in the signal and then substantially 
removing it fi-om the signal. The signal processor includes a signal mapping means for 
exaggerating the imdesirable signal content; and an adaptive filter means for reducing the 
undesirable signal content using the exaggerated undesirable signal content (figs. 67;col. 2, lines 
51-57; col. 3, lines 53-58; col. 4, lines 10-33). Furthermore, the analog circuit receives an input 
signal and this circuit resolves the input signal into a constituent pair. In addition, Yu shows in 
figure 8, two polyphase filters that are responsive to produce the correct mapping for the 
imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter 
with a small and large amount of undesirable signal content, respectively (figs. 8-10, 12-13; col. 
5, lines 8-26; col. 5,lines 55- col. 6, line 42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the technique of Yu to the 
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system of Stilvoort in order to provide a polyphase filter circuit that can produce asymmetric 
poles as well as zeros. 

Regarding claim 34, Stilvoort as modified discloses a circuit (fig. 1), wherein the 
polyphase filter comprises an output having a notch at a particular frequency (fig. 4; col 5, lines 
15-65). 

Regarding claim 35, Stilvoort as modified discloses a circuit (fig. 1), wherein the 
polyphase filter comprises a plurality of resistors and capacitors arranged in a polyphase 
structure to generate a zero at the particular frequency (16 and 19 of fig. 1; col. 3, line 33- col. 4, 
line 31; col. 1, line 48- col. 2, line 29). 

Regarding claim 46, Stilvoort discloses a circuit (fig. 1), comprising: a first polyphase 
filter (16 of fig. 1) having an output including a non-inverted output (col. 3, lines 6-32; col. 3, 
line 33- col. 4, line 31; col. 1, line 48- col. 2, line 29). 

However, Stilvoort does not specifically disclose the feature of second polyphase having 
an input including a non-inverted input coupled to the output of the first polyphase and an input 
coupled to the non-inverted output of the first polyphase filter. 

On the other hand, Yu et al, from the same field of endeavor, discloses a signal processor 
for reducing undesirable signal content that reduces the undesirable signal content by 
exaggerating the undesirable signal content and then using this exaggerated undesirable signal 
and adaptive filter means to estimate the undesirable content in the signal and then substantially 
removing it from the signal. The signal processor includes a signal mapping means for 
exaggerating the undesirable signal content; and an adaptive filter means for reducing the 
undesirable signal content using the exaggerated undesirable signal content (figs. 67;col. 2, lines 



Application/Control Number: 09/699,0 1 9 Page 7 

Art Unit: 2618 

51-57; col. 3, lines 53-58; col. 4, lines 10-33). Furthermore, the analog circuit receives an input 
signal and this circuit resolves the input signal into a constituent pair. In addition, Yu shows in 
figure 8, two polyphase filters that are responsive to produce the correct mapping for the 
imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter 
with a small and large amount of undesirable signal content, respectively (figs. 8-10, 12-13; col. 
5, lines 8-26; col. 5,lines 55- col. 6, line 42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the technique of Yu to the 
system of Stilvoort in order to provide a polyphase filter circuit that can produce asymmetric 
poles as well as zeros. 

Regarding claims 54-57, Stikvoort discloses a circuit (fig. 1) comprising: mixing means 
(4 of fig. 1) for mixing two signals and outputting a mixed signal and an inverted mixed signal 
(col. 3, lines 6-56; 14 of fig. 1; 16 and 19 of fig. 1; col. 3, line 33- col. 4, line 31; col. 1, line 48- 
col. 2, line 29). 

However, Stilvoort does not specifically disclose the feature of filtering means for 

notching a particular fi-equency of the mixed signal; and a means for generating a zero at the 

particular frequency, and the second polyphase structure comprises means for generating a 

second zero at the second frequency. 

On the other hand, Yu et al, from the same field of endeavor, discloses a signal processor for reducing 
undesirable signal content that reduces the undesirable signal content by exaggerating the undesirable signal content 
and then using this exaggerated undesirable signal and adaptive filter means to estimate the undesirable content in 
the signal and then substantially removing it from the signal. The signal processor includes a signal mapping means 
for exaggerating the undesirable signal content; and an adaptive filter means for reducing the undesirable signal 
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content using the exaggerated undesirable signal content (figs. 67;col. 2, lines 51-57; col. 3, lines 53-58; col. 4, lines 
10-33). Furthermore, the analog circuit receives an input signal and this circuit resolves the input signal into a 
constituent pair. In addition, Yu shows in figure 8, two polyphase filters that are responsive to produce the correct 
mapping for the imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter with a small and 
large amount of undesirable signal content, respectively (figs. 8-10, 12-13; col. 5, lines 8-26; col. 5,lines 55- col. 6, 
line 42). Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply the technique of Yu to the system of Stiivoort in order to provide a polyphase filter circuit that can produce 
asymmetric poles as well as zeros. 

Regarding claim 58, Stikvoort as modified discloses a circuit (fig. 1) further comprising a 
third filtering means for attenuating frequencies above a third frequency of the mixed signal, the 
third frequency being higher than the particular and second frequencies (col. 3, line 40- coL 4, 
line 54). 

Regarding claim 59, Stikvoort discloses a circuit (fig. 1), comprising: first fiUering means 
(14 of fig. 1) for notching a first frequency of a signal using a first polyphase structure (16 of fig. 
1) and second filtering means of the signal using a second polyphase structure (19 of fig. 1 ;col. 3, 
lines 7- 56; col. 4, lines 32-54). 

However, Stiivoort does not specifically disclose the feature of second filtering means for 
notching a second frequency of the signal, the second frequency being different from the first 
frequency. 

On the other hand, Yu et al, from the same field of endeavor, discloses a signal processor 
for reducing undesirable signal content that reduces the undesirable signal content by 
exaggerating the undesirable signal content and then using this exaggerated undesirable signal 
and adaptive filter means to estimate the undesirable content in the signal and then substantially 
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removing it from the signal. The signal processor includes a signal mapping means for 
exaggerating the undesirable signal content; and an adaptive filter means for reducing the 
undesirable signal content using the exaggerated undesirable signal content (figs. 67;col. 2, lines 
51-57; col. 3, lines 53-58; col. 4, lines 10-33). Furthermore, the analog circuit receives an input 
signal and this circuit resolves the input signal into a constituent pair. In addition, Yu shows in 
figure 8, two polyphase filters that are responsive to produce the correct mapping for the 
imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter 
with a small and large amount of imdesirable signal content, respectively (figs. 8-10, 12-13; col. 
5, lines 8-26; col. 5,lines 55- col. 6, line 42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the technique of Yu to the 
system of Stilvoort in order to provide a polyphase filter circuit that can produce asymmetric 
poles as well as zeros. 

Regarding claim 60, Stikvoort as modified discloses a circuit (fig. 1), wherein the first 
polyphase structure comprises means for generating a first zero at the first frequency, and the 
second polyphase structure comprises means for generating a second zero at the second 
frequency (col. 3, line 33- col. 4, line 31; col. 1, line 48- col. 2, line 29). 

Regarding claim 61, Stikvoort as modified discloses a circuit (fig. 1), fiirther comprising 
a third filtering means for attenuating frequencies above a third frequency of the signal, the third 
frequency being higher than the second frequency (col. 3, line 40- col. 4, line 54). 
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Regarding claims 62-64, Stikvoort discloses a method of filtering a signal (fig. 1) 
comprising notching a particular frequency of the signal using a polyphase structure (16 and 19 
of fig. l;col. 3, lines 6-51). 

However, Stilvoort does not specifically disclose the step of notching a second frequency 
of the signal, the second frequency being different from the first frequency. 

On the other hand, Yu et al, from the same field of endeavor, discloses a signal processor 
for reducing undesirable signal content that reduces the undesirable signal content by 
exaggerating the undesirable signal content and then using this exaggerated imdesirable signal 
and adaptive filter means to estimate the undesirable content in the signal and then substantially 
removing it from the signal. The signal processor includes a signal mapping means for 
exaggerating the undesirable signal content; and an adaptive filter means for reducing the 
undesirable signal content using the exaggerated undesirable signal content (figs. 67;col. 2, lines 
51-57; col. 3, lines 53-58; col. 4, lines 10-33). Furthermore, the analog circuit receives an input 
signal and this circuit resolves the input signal into a constituent pair. In addition, Yu shows in 
figure 8, two polyphase filters that are responsive to produce the correct mapping for the 
imperfect signals. In addition, the signal mapping circuit provides the correct mapping for the 
imperfect signals to produce signals and signals suitable for input signals for the adaptive filter 
with a small and large amount of undesirable signal content, respectively (figs. 8-10, 12-13; col. 
5, lines 8-26; col. 5,lines 55- col. 6, line 42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the technique of Yu to the 
system of Stilvoort in order to provide a polyphase filter circuit that can produce asymmetric 
poles as well as zeros. 
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Regarding claim 65, Stikvoort as modified discloses a method of filtering a signal (fig. 1) 
wherein the notching of the particular fi-equency comprises generating a zero at the particular 
fi-equency using the polyphase structure, and the notching of the second fi-equency comprises 
generating a second zero at the second firequency using the second polyphase structure (col. 3, 
line 33- col. 4, line 31; col. 1, line 48- col. 2, line 29). 

Regarding claim 66, Stikvoort as modified discloses a method of filtering a signal (fig. 1) 
fiirther comprising attenuating firequencies above a third frequency of the mixed signal, the third 
frequency being higher than the particular and second frequencies (col. 1, line 61- col. 2, line 21; 
col. 3, line 34- col. 4, linel7). 

3. Claims 20-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stikvoort 
(US Patent No 6236847 Bl) in view of Rich (US Patent No 5307517). 

Regarding claim 20, Stikvoort discloses a notch filter (fig. 1), comprising: generating 
means (16 of fig. 1) for generating an output signal comprising a plurality of phases of an input 
signal (col. 3, lines 6-32; col. 3, line 33- col. 4, line 31; col. 1, line 48- col. 2, line 29). 

However, Stilvoort does not specifically disclose the feature of a notching means for 
notching a particular frequency of the input signal as a fimction of the phases. 

On the other hand. Rich, from the same field of endeavor, discloses an adaptive notch 
filter for removing undesired co-channel FM interference that includes in-phase and quadrature 
signal processing paths in which the undesired FM signal is translated to zero frequency, i.e. to 
DC. In each of the in-phase and quadrature phase signal paths, a first multiplier translates the 
input frequency spectrum in a dynamic manner so that the frequency of the undesired FM signal 
is always centered on DC. The output of the high pass filter is demultiplexed in a second 



Application/Control Number: 09/699,0 1 9 Page 1 2 

Art Unit: 2618 

multiplier to translate the desired FM signal back to the original position in the frequency 
spectrum. The output the in-phase and quadrature signal processing circuits are combined in an 
adder circuit to cancel the unwanted difference frequency demodulation signal (col. 2, lines 5-35; 
col. 3, line 31- col. 4, line 41). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to apply the technique of Rich to the system of 
Stilvoort in order to implement adaptive notch filter to cancel co-channel interference. 

Regarding claim 21, Stikvoort as modified Stikvoort discloses a notch filter (fig. 1), 
wherein the input signal comprises a differential signal (col. 3, lines 6-32). 

Regarding claim 22, Stikvoort as modified discloses a notch filter (fig. 1), wherein the 
generating means (16 of fig. 1) fiuther comprises means for generating the output signal with 
quadrature outputs when the input signal includes the particular frequency (col. 4, lines 1-49). 

Regarding claim 23, Stikvoort as modified discloses a notch filter (fig. 1), wherein the 
notching means comprising means for rejecting the quadrature signal at the particular frequency 
(col. 2, lines 19-52; col 3, lines 14-46). 

Regarding claim 24, Stikvoort as modified discloses a notch filter (fig. 1), wherein the 
particular frequency is an odd harmonic of the input signal (col. 3, line 34- col. 4, line 17). 

Regarding claim 25, Stikvoort as modified discloses a notch filter (fig. 1), wherein the 
particular frequency is a third harmonic of the input signal (col. 1, line 61- col. 2, line 21; col. 3, 
line 34- col. 4, line 17). 

Regarding claim 26, Stikvoort discloses a method of notching a particular frequency of a 
signal (fig. 1), comprising: generating (16 of fig. 1) an output signal comprising a plurality of 
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phases of an input signal (col, 3, lines 6-32; col. 3, line 33- col. 4, line 31; col. 1, line 48- col. 2, 
line 29). 

However, Stilvoort does not specifically disclose the step of notching the particular 
frequency of the input signal as a function of the phases. 

On the other hand, Rich, from the same field of endeavor, discloses an adaptive notch 
filter for removing undesired co-charmel FM interference that includes in-phase and quadrature 
signal processing paths in which the undesired FM signal is translated to zero frequency, i.e. to 
DC. In each of the in-phase and quadrature phase signal paths, a first multiplier translates the 
input frequency spectrum in a dynamic manner so that the frequency of the undesired FM signal 
is always centered on DC. The output of the high pass filter is demultiplexed in a second 
multiplier to translate the desired FM signal back to the original position in the frequency 
spectrum. The output the in-phase and quadrature signal processing circuits are combined in an 
adder circuit to cancel the unwanted difference frequency demodulation signal (col. 2j lines 5-35; 
col. 3, line 31- col. 4, line 41). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to apply the technique of Rich to the system of 
Stilvoort in order to implement adaptive notch filter to cancel co-charmel interference. 

Regarding claim 27, Stikvoort as modified discloses a method of notching a particular 
frequency of a signal (fig. 1), wherein the generation of the output signal comprises generating 
the output signal with quadrature outputs when the input signal includes the particular frequency 
(col. 4, lines 1-49). 
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Regarding claim 28, Stikvoort as modified discloses a method of notching a particular 
frequency of a signal (fig. 1), wherein the notching of the particular frequency comprises 
rejecting the quadrature signal at the particular frequency (col. 2, lines 19-52; col 3, lines 14-46). 

Regarding claim 29, Stikvoort as modified discloses a method of notching a particular 
frequency of a signal (fig. 1), wherein the particular frequency is an odd harmonic of the input 
signal (col. 3, line 34- col. 4, line 17). 

Regarding claim 30, Stikvoort as modified discloses a method of notching a particular 
frequency of a signal (fig. 1), wherein the particular frequency is a third harmonic of the input 
signal (col. 1, line 61- col. 2, line 21; col. 3, line 34- col. 4, linel7). 

Allowable Subject Matter 

4. Claims 2-11, 14-19, 36-45, 47-53 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1, 12-13, 20-35, 46, 54-66 have been 
considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marceau Milord whose telephone number is 571-272-7853. The 
examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are imsuccessful, the examiner's 
supervisor, Matthew D. Anderson can be reached on 571-272-4177. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

MARCEAU MILORD Marceau Milord 



Primary Examiner 
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